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Dietary consumption of fish oils rich in omega-3 polyunsaturated fatty acids (n-3 PUFAs), such as 
docosahexaenoic acid (DHA, 22:6), has a wide variety of health benefits. However, a complete molecular 
mechanism is yet to be elucidated. One model that has emerged from biochemical and imaging studies of 
cells postulates that n-3 PUFAs are taken up into phospholipids in the plasma membrane of cells and, due 
to their high disorder and aversion for cholesterol, reorganize lipid rafts. Lipid rafts are ordered domains 
within biological membranes which contain high amounts of sphingomyelin (SM) and cholesterol. To 
investigate this model, we studied lipid bilayers composed of SM, PDPC (a DHA-containing 
phospholipid), and cholesterol (1:1:1 mol). The molecular organization of each lipid was investigated 
with solid-state 2H NMR using deuterated analogs of the lipids. Spectral components assigned to ordered 
raft-like domains and disordered non-raft domains were resolved, from which the composition of the 
domains and the order within them could be determined. Most of the SM (84%) and cholesterol (88%) 
was found in the raft-like domain, together with a substantial amount of PDPC (70%). Despite the 
infiltration of PDPC there appears to be minimal effect on the order of SM or cholesterol. We speculate 
that PDPC molecules sequester into small groups minimizing the contact of DHA chains with cholesterol, 
thereby interrupting the continuity of the raft-like environment. 
 
